Ultrasound-mediated micellar drug delivery.
During the last decade, nanomedicine has emerged as a new field of medicine that utilises nanoscale materials for delivery of drugs, genes and imaging agents. The efficiency of drug delivery may be enhanced by the application of directed energy, which provides for drug targeting and enhanced intracellular uptake. In this paper, we present a review of recent advances in the ultrasound-mediated drug delivery with the emphasis on polymeric micelles as tumour-targeted drug carriers. This new modality of drug targeting to tumours is based on the drug encapsulation in polymeric micelles followed by a localised release at the tumour site triggered by focused ultrasound. The rationale behind this approach is that drug encapsulation in micelles decreases systemic concentration of free drug and provides for a passive drug targeting to tumours via the enhanced permeability and retention (EPR) effect, therefore reducing unwanted drug interactions with healthy tissues. Ultrasound affects micellar drug delivery on various levels. Mild hyperthermia induced by ultrasound may enhance micelle extravasation into tumour tissue; mechanical action of ultrasound results in drug release from micelles and enhances the intracellular uptake of both released and encapsulated drug. In addition, polymeric micelles sensitise multidrug resistant (MDR) cells to the action of drugs.